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(54) OPTICAL RECORDER AND OPTICAL RECORDING MEDIUM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable a high-density 
recording and to reduce the possibility of abrasion or 
damage by forming a lubricant layer on the outermost 
surface of an optical system and providing the optical 
system with a near-field lens in contact with or adjacent 
to an optical recording medium. 

SOLUTION: Laser beams emitted from a semiconductor 
laser 6 pass through a beam splitter 4 and a collimating 
lens 2 to be converged on an optical recording medium 8 
by a solid immersion lens 3 being the near-field lens. 
Here, the optical recording medium 8 and the immersion 
lens 3 are brought into contact with liquid lubricant 1. 
Then, a reflected light from the medium 8 passes 
through the immersion lens 3 and the collimating lens 2 
to be made incident on a photodiode 5 and it is detected 
as an electric signal. The medium-side surface of the 
light source side of this immersion lens 3 is made 
spherical and the sphericality is designed based on the 
thickness of a solid lubricant layer 10 on the recording 

layer of the optical recording medium 8 and the beam diameter of the incident light on the 
surface of this protective film. 
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(54) [|6W(D=S*] 3KI2®Se^«fcrX3tEi«K^ 



(57) immi 

fro, MEj&ojsaa**, ftHBttfB@K#tc& 




(2) 



WB8¥ 1 1 -3 5 34 



m&mn ymtmimymtikmi^ Kjt*frs© 
©-c&t>, fro, Kft^fr\ mmmmmcmm^tc 

[!f*9C2] ^illiftfiBiigStei^^fU i»>e>o 
T, If ^©IBIiSTi lilf^fT? ftfBli^BKfe^T, 

©-e&t), fro, m.ft&iki3\ mmmt&mam&rc 

[Si*9t3] ft^fcftlBSiiiStetSrWL, ^iffr?>(D 
T, 1f $8©fH^Sfcl±S^tf ? ftfBiS^lBlcfe^T, 

set ^it® t -tzmmmw* 

^ • v u -y F • -rv->>3 yi^vXt l < a. ?&?f i^y 

Bo 

[li*9! 51 -ry^-fr F i^X©)t!lI<l©I3*5 J; 

1*11*91 3 ©ftfBli^So 30 

H-L.<Dftm±-?CDMfcmffit \y>^m<omMif 1 0 n 
mJ-X± 2 0 0 n mJ-XTt?a&SIB*a 5fBig©ftfiEil3£ 
Bo 

[H*9I7] -T7i'-;l'FU^Xfr^ft7'^5^.^A 

«©7tfBiS=gBo 
[ff*9f8] ftfBiS&ttfr, '>&<£fciE?iSiJJl/fBiS 

5lf5R]ll *^UII*^7<Di,^-rnfr{cfBit<D7tfB@S 40 
Bo 

SUi L*:t>©-ea&£siS*9I 8fB«©ftfB»g>B„ 

[!?s*9n o] iBiSBtiim^JS©F B ^c^Si{Sii«^^ 
mcm^m. 8 fB«<07tiB^SB 0 

i] fflmmmtfm#mmmmr<$>zm$m8 

fBic<D7 , cfBtS»Bo 

[Iit*9Il 2] iffl?gSiJJi^Sf*iHm?riJHT'feaW*918 
SE«<D*1SB»8«. so 



[ts*9n 3] H?tsij®frHi*)fflmsiJ®±Jcj«tt:)ffl?isij 

if£Ktt;fc&©-e;&3ii*9i8fB«©ftfB8$gB. 

[n*9i i 4 ] mw®mn\m<owi< frfast l < ass 

^JE^^©*^©^© 1 / 2fcTFfrO 3 n m«J: 

[11*911 5] 7&f&l3jfj|iJ/lfr\ #V7;WDi-f 
>k ^'J7;WniXr;K 7Wn7/l/+;Hf 1/ 
y, 7^D7;V+;l/x^/-;b©'>4< it l 
*tSK«Si l Sfcl±8S*JSl 3iE«©ftiBti8Bo 

[n*9u 6] @f*is?tsijsfr. mm*>L<imfcmm 

*9? 1 3iB«©ftiB£f££Bo 

[«*9n 8i mmmt\ vjw-vl., zvftx 

1 7fB«c©^IBi3S^Bo 

[18*91 19111 !5§«WI©JP£fr 2 0 n mJX-k, 2 

0 0 nmWTTa&SfBH*9l9«©JtfBaSSB 0 
[§1*912 0] S«fr, jKUjSi— sK*-K #11* 1^7 

-< V, #y-f5K, #1)75 ^iJ7i-UyU-;V7 
r -/ F, # U l/yf £ U— h fr £>jl{iWc:4>fc 

[ffl*9t2 1 ] S«fffBIM£**r*-SJSS 1 0 /t mJW 
±, 2 00^mJ.;rF©#iag:7^;l/AfcL<fci:->— hfr£ 
* 5 ffl*9C 8 fBffiO^SEttSEB. 

[ts*9i 2 2 ] mmytmm\ n 1 ^-?- uvx*t 
lt4o»3. fro, m=iv*— j>— uyxo«tL< 

«ftfEii^#fflJfcr#*V V-^iStf /cM*9i 1 
iS*9C2 1 0(,^-rnfrtcfB««D^fB^Bo 
[18*912 3] T^^Vlf-fr^^P. ^L<{iP3tR 
Sfc«raittOttffla«*fll*Sll!**2 2fB^O^fB 

ii^Bo 

[!S*9i2 4] r^^tf-j^raWOffifflMiEtE*^* 
5 IS*91 2 2 f Bf$<Dft!B§l£eBo 

[!S*9I2 5] 7#**-T1f-frRJg#©ttfflliiE«fre, 
% S 11*91 2 2 f B«© 3tl 38^B„ 

[|f*9f2 6] 7^^-tf-«rnU^-^-^>X<D^ 
»fl!l»c»tJfc8ll*S2 2fE«O^IBSSB. 

2 wmm/EUsm/WR^z. <omzmm Ltz 

5^IB8«f*o 

[!S*9i2 8] ^IBIS4gf*fr. '>ft<tfen»»UB/» 

1 M«f*«/fBii^/^ 2 i^mWf /KltB/atKfcc ©Hi 
tcffl®Lfct,©T'feSli*ii2 7ffitt03t!Ba«SM*. 

[^*9I2 9] E8Bi:H»aiJB©F^tc1S(]iffiSil*^; 



(3) 



mmw- 1 1-3534 



m*m.mz t 2 7 fa^fttBiji**^ 

[ts*n! 3 3 ] mwmmmmom £ #taa tL<ais 

T*&3ff*«3 0g;fc«Ijl*gi3 2ie««^f2^»o 10 

y, 7Wo7M;l/X?y- ;V©^%< t$> 1 H^r# 
^-rSH*«3 0Sfd(iiS^3 2fBiS<DftfBiiS!&&o 

m^m. 3 5 ] H»iS)l&J®*\ '>%<t^ffeL< 
ti^b^^r±^i:-r5ilT«^c$nT(/^if^3 
1 £ ft an*?! 3 2fB^©7tfEii^»o 

IMMm 3 6 ] fE^M^tg^fbfB^M^. & L < t±*;8£ 

«2ii»s^ 5 & m an** 2 7 «<o^iBi8^f*o 

[W*g|3 7] IBSiS^s A, 20 

-Yyi/^.k, 3/<C;l/ K y 

nA, ^;*y\ n-yy;^e>jl«*tifc>*< h^zmu 

[0001] 

[0002] *igB«i±. mmmmtom^ *&a m 

K^Plfc©*^ U>X^f*ffifc5£^?^TfB^-r s v 

y ? f • -c y 3 v • u-yx&zttmmLtcftszmgi 

[0 0 0 3] 

[00 0 4] C©a<D^fB^M<O^W^^'*^ b 
T, V U -y F • ^T—iS3 y • l/rxXtJ^fBiiUgBtf 40 
ftje-tlTl^S (*H#fF5, 1 2 5, 7 5 0f), CO 

SB0Jt*««ffl#03tasa'Ny FOiafto. 5fij^ 

S8ttiBfc:8ttU *5^tt»fil^rt'©«>J>liBIS*fl- L 
*U:fiS"rS««y£»5B!!)W*IWlP»*<iiiinL, tf-A 

*-*->y^* • y y -y f • a y • i/yX^fflt^ so 



fcfttBii^XxAtiiSfl^nT^S (SPIE Vol.2412 
P80-) . coi^fcli, SBi&tt&BflPRtiUvXJBSr 

[0005] uvxt jtEaafto^ffi^fts * 

4 7 062 7f) Sfc, ifMi«:U— tf-OW«gS*««B 

;i/F^ffl^ri«mgf3^-rs7?ffi 625 

6i7f) ^7ri'^-#KSS05 1 c^^-/<-«tc 

adx u c ©jtfls©«/jNMP )&» ei* a ■& ^ 7 7 - 

;bF^fflV^T«miSl3a-rS73iS (Appl. Phys. Let 
t.61. 142 (1992)) tai?nt^5, 
[0 0 0 6] 

«*stBu:i±wToraH3B«*ofc. $t\ sg-»c, yy 

•y F • -1'?— >'a> • l/yX J fXf^^f^'!'^; 7 
*-;*r>y^- yy -y F • ^-7a> • U>X*JfO 

tc.fcS^.Zy^-^F^fBa-ett, TtfB^^O^S 

5^ (^SO 1 /2WT, -RSBfycii 2 0 0 n m@)g 

kt) rob, mmmfc<D^mtf£t\t,ftm%sCDmm 

[0007] ^-(c N y y -y F • ^v— >' 3 y • i^yX 

*H<owwp«)t¥»*)iaBSfcaffl'rs«^, mass 
js*^ »*/ {2 • (pjpis 2 ) } tc^^ibp-rsfc 

U < />5 < *S (fetetyfe^*© 1 X 4 JWT) 
[0 0 0 8] 

5teSSs«i:)ieS»«St»h:J:oTafiRStifc. *^<o 
*5^T, K^fB^^^^^W^a^BfciSit^M^ 

[0009] -^mom 2 ©T^tBisftsti. jtia 



(4) 



#P^¥ 1 1-3 5 3 4 



tmmmcMm-tzc tic iot, mm<omm%tcim 
®mmmicmmmm*mtK : t>cD-z&*) . fro. mm- 

•ess, 

mmcmM^tcimmT^mw^am^ o . 8«±2« 
[ooi i] *^<75^iB^i*ti> mm±icm 

c <Di\mmmLfzt><DT°$> set *<&w. t -r&mmm 20 

[0 0 12] $?>{C^BJJO^fe^Bi:7tfB^* 

(1) -77^-ibKl/VX)!)\ VU K • -fv-^ay 

-y^ • 7*— -bisl/? ■ V U 

(2) -/7-f-;i'Ki'yxo ?t mmvwis J; t/ftKiiftg 

(3) ^df B^!«l*:©^«D A*tffiiJ©3lffi±© AW ft 30 
*1Ji±T'<D*&f*giffii: UvXffiO^Sltf 1 0 n ml-X±2 

0 0 nrnKTT*$5Cfc 

(4) -77^-^ FU >Xtf g?ft T'/l' 5^7 A$T3EJ£# 

(5) ^ib^!«»^. < t $>mmmm/immmmfc 

(6) 7fcf5fi^ttfr\ < £ fei®jf SUS/m 1 ilttl/ 

(7) fEI8Ji i: fim^cP^tc^HiffiiSg^^ttrc ct 40 

(8) HmMltf^*H?f SUB c i: 

©H^f O&g© 1 / 2 J-X~FfrO 3 n mJW±T'36S C £: 

(12) ^inmsij/i^ >t°U7;u*Dx— 7^;k ^U7;u 

(13) @ram&j/i^ ^tL<«^ft^^±fi)t»t so 



(14) |2^il^fflSfbfBilSM«, fc L < liftsmieisw 

(15) fB^B*\ -y^I/V^A. T'^tV, -Yyv^ 

(16) 311 S§mf*/1<DJS£#2 0 nmK±, 2 00nmH 

(18)a«^fl©;tt^^-r5iP? 1 0 /x mJW±s 200(1 

(l^faiBTt^^ ny^-^-uvX^WLTfet). 

m. 3 y ^ - * - ^xo^jgfiij tt< tiTtiHSs^ 

(20) T^^Vlf-*^^P. L < ttRtf^cfiRH 

(21) 7'^^''i'^-^R«<Dfit1SMiE«A^^5C fc 

(22) T^^-Y-y-'-^R^fOfiiffiMlEtg^e^S c i: 

(23) 7X?-<*f-*^ v *-z-u^x<D7tmmicm} 

Tc£ t 
[0 0 13] 

-g-^rP^ LT^-TS^ V y F • ^v-^ayUV 
X^Xf^^T-f -y^ • 7^-— • V y -y F • 
i'^-v'h >UyX^ffll,^c^-&-et*5§B^(D*Kl±^ 

[001 4 ] 1a 1 tc^-r^B^tDftia^g^-iot^T 
-Axxy -y^-^e*bfd^ ny^-^-u>X2 

^r^TiSa bVXT'$5x77^-;l' F U>X3 t?7tf2 

b'uisximfommmm 1 ts«Lt^. y y v f • 

• y y -y F • -Tv-y 3 ybyXt*-77-f-;l' F 
FI^yX^ffitOPEgiC^^tC^t^ 1 0 0 n mgSiDSai 

[0 0 15] 7 , cfa^f*8^?>©KW7t«ffiSUyX 
3, 3>J ^-^-l/yX2^1T7* h^V^--F5fc 



Tc&XDtfith^ 1 / 4»*Kft!fOjl«ffl^6n«3t^N 
[0 0 16] *«»MO*Sbt^««i0— 

*sct*»6ff*LK &*3. nfwsauvxofia** 

X^fcH«©»±^Ny F«Kt*ffi5*H<0^ffi (Appl. 
Phys. Lett. 68 (2), 8 (1996)) 2«SfflT*^£o 
[0 0 17] *^<0-T7^-7l/FU>XOJ1filBa« 

K«»±©*ffi«M« i o assess, mm^m^ 

(d) 1 5*SfcHf|-rsci:««T?*So Sffi«»«# 
JP^^fcg|8l*¥S (r) l 6£vJ^<, 

*WI±1»©«W*«ffitUvXBBoe(Bs, T&t^ s 
= r- (r 2 - (d/2) 2 ) 1/2 ©ffitf. 2 00 nmJU 

1 Onm^i^lK C£>J&£\ d-D • t a 

tXDftjftl > Sfc. r = s/2 + d 2 / 

8 s^:l»ISM^uO(0TCtlicl^tft$^a 
SttUf*^, FUvXo^fflJOEJc 

yvr-r vt? • :7*~ iiz/z/t? • yy *y f • -r-v— s/a 

[0 0 18] £ — U>Xt±. I?£B#&C 

titammi'^x*m^%cttf&%Li,\ o. 3 jut 
rn*. Fit>fX**iB/^-rsj»*^s<, 0. 7 

[0019] co^^ny^-^i/vXii, 



(5) ! 1 -3 5 3 4 



-UvXOWS&g (fig) ilTI4I«2mm£(±7m 
m«TaWE±SSTi&3o #Wi-77^-;l/Fl/> 
XfcBiaMcJtt^ar^XTtii^U »fli»D*--;1/F;a? 

[0020] #58WO— 7:7-f-- ;bKUyX*#ftfco 

;l/FUvX<D®Sf^n*ffl(/>T. irsinet 

»^n^o ciofii^fcPis-rsfeoTti&v^ 0. 

WTTte«£*03fc^>rX*0^ 
XOOTfcWLT««OE#tf < £ £ IrI 

[002 1 ] $/cn^-^-L/yX -77^-;VF 
20 U>Xfc 203^»fiO«ffik:ieailc:iSi:i»S«3- h 

[0022] «/>Hp**-r***» , tfE» , r« 

OK@#fF5 6 2 5 6 1 7^, Appl. Phys. Lett. 61, 
2.13,1992^) fcLT»ie>nS^3S**0***5SM 

[0 0 2 3] -77>r-7l/FUvX*»[*ffl»#JJiJ<:» 

i. 5T***6. ^vx^«f*a»*jos»f*e««, 
u>xrt»<o^-^^;i/3t«*^s»*ftfc 
esmfwi & s v ^ tit esui t <o m<omm%:3: t<t§ct 

Xl/yX(ng=l. 8 4) ja*f*l- 50?g 

*a»#J*fflo^sfc, ny^-^-i/yXoNA^i* 

[0 0 2 4] ^^>(C. 7y7ff^y>4*ttt»fet 
X^^^-r^-y^ • 7*—j3vi/^stf- Wy F • -Y 
•^—^3 V • ls^X£ffl—<D&f&*tt%WLmisZ/X%: 
m^zm-S. 3'J ^ — ^-UVXOBHPSN A ; 0. 
so 5, «gU>XOBSr$l. 8 4 . jK»a}f SJOffilff^ 



(5) 
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fcftojfca^ l /4 »fiJEft£©a#ffl^5ft*}te'N 
[0 0 16] ^^OWSL^**©-^*: 

ft&> «(twau>xo«fiF75- 

X * £ [WJ^cDr?±-N v KttfflHB «5 ft 2 OTHS (Appl . 
Phys. Lett. 68 (2), 8 (1996)) ^IfflttSo 20 

Coo 1 7] *Sfflao-7 p 7Y-;l/FUvXo)tl5SjK 

iEaw-h<o*iB«««i 1 0 canas, imi^ 

(d) 1 5*ifc»||-t52:fcOTtSo gffiffilB^ 
»l^»&k:«:**^g (r) 1 6*/h*<. 

nm±x<DMfcmmtu^xffi(Dmms, -rft*^ s 

- r - (r 2 - (d/2) 2 ) 1/2 <£>{gft\ 2 0 0 n miX 

ti, 1 Onml^JiW^LK C<0*§-£\ d = D • t a 
7T*5) , r = s/2 + d 2 / 

>• u:/X£l^«<D«ffiT*<fci\, 

[0 0 18] *5Sa<03U^— *-U>Xtt. f?£P#fc 40 

nrc^aiu>x*ffl^s<ii:w»SL^o o. 3trF 

Ttt. X#y h*>fX*lt/h-r*»*«</hS<, 0. 7 
[0019] C(0i5fta^-^-uyX^ *#f* 

u-if-ffl03U^-*-uvXfcbTT|jB5snr^* 

fc©#f««ftfc©fcLT*tf&ftS# (-f&WftrfriS so 



-UvXOt»g (fig) tlT«If2mmK±7m 
XiRiaifcJlfi^^XTtxfc^U ffi^^-^F? 
[0020] *^o^77 ^ F UyX^fcO 
7-r-;l/KU>X<DHSf*n*fflV^T. n • s i n0T 

g^n^o coMti#JcPi^*rsto^ift(/^ 0. 

8«±, 2£TFfct>*>«"l. 5«T«Ll\ 0. 8 
JMTTt±«*©3tirYX*o»*UvXk:Jt^W«Sfifl: 
o y * h *vjn^ < % 1 . 5 w±-e«jt^(o u> 

X<DE«JcB8LTWS©S**^»^jKb < ft£ £ ^ 

J&£«fifc8<ft!>> U>X*j££Lfttf&lB» 
*-S^fc^«t#^SC£#»L<ft5o 
[0 0 2 1 ] Sfcny^^-l/yX ;i/K 
UvXftH<03t¥«ao«BJCaesBJc^i:B55»3- h 

[0022] ft*5 % «/>BBP5&wr-s#»i»T«a-rs 

0KS3#ff5 6 2 5 6 1 7*f, Appl. Phys. Lett. 61. 
2.13.199250 tLXm^tl^m^^r(D^^^m 

[0023] -Tyj-frvisisXtemtemmmmicm 

1. 5T^§^^ UvXi:«i*«?BSaflDja»f*S^ 

«»bfti^»&<Du>xfcaa aaw*i) <o/s#t^m 
asbft^uvx^jtis-rsfc. uvXfc)t!BS«{*<D 

Xl/yX(ng=l. 8 4) Bt$1. 5<D}& 

f*a»ffll*fli^Si:. ny^-^-i/yXoNAtfi* 
*50. 8. IBS^X-rAO^BBPKttS^l . 5t 

ft^>o ft*5. «®iRno^*5ttsy£:«6, assure 

[0 0 2 4] S^lC. 7^^-r^^^ft^#«:j»fcf 
Xt^^tV • — -hvz/^? • V'J 7 F • 

ny — ^-UvX^BflPScN A ; 0. 
5, »9tUVXOJB*T#l - 8 4. ttfmffiffiOAffi* 



(6) 
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1. 5^lT^Xfi,^»lPl«l. 6 9i:& 
• 7^-* i r>^ • V D *y K • ^v-S/a V • UVX 

[0 0 2 5] £fc. »f«H»»J*^^Ci:i4, U^X 
8S^ 6 £ - 7 7 ^ - ;b F*<D«Kk: # 5 SSW/h 

[0027] ?K»}Hjfaat±^<^BB^-rst>oT*ti*^ 

[0 0 2 8] *5SWO^Z7^-;l/KUvXofl-Wi. 
& 0 #&CLaSFN9 OSSMU . 8 5) J&gOiiaJf 

^^x, GaAs. s i&Z(DMmffim<D¥mmin 

¥S0. 5 mm^5 3 mmlST*5C i:^l/VXOl! 

^SSt$S<:^, 3U^— #-l^vX€)ff»re«36 

[0 0 2 9] S&fc, ^77^7^iffCft«^tl*ft 
7;Rx^^±^^tS«iT^l/VX^t 

[0 0 3 0] ^ Lnf>©l/yXM'y^Mf^ 
fcfcDKSWflFS, 1 2 5, 7 5 

[00 31] #IB58W3<D£ &JCgljO««t± N WTOct 5 

^»«f*k:8tt*fcttifi»"rs*S»BBP»^0. 8{t so 
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±2«TOx77 ^-7l/FL^Xfr£#iJ?St2*U 
Suffix y U>X<03t««t> L < ttWCfltttttttt 

*<oftfH*y y *y F • ^^-^3 v • uyx*ffli^i 

^y^- yy*y f- -Y^— s^ayuyX&ix 

t*> »SUVX«rffl^^«-&Tfe*^<02|s:Htta*>S 
[00 3 2] #IB!Jl<D7fcfESgBfc*> 0 4 lC*rT<fc 5 

8^iii@Lfc^ ny ^-^-ix>xi 9*«Tyy^ 

F • y • 1/VX2 0t»}te««t*2 5±tC^ 

Tt^n^o *fe3ttiaauKf*2 s^6*os«jttty y * f 
. Y7->*3y • uyX2 o. 3'jy-^-i/yXi 

9. 7Wif-l^gT7* h^>f*-F2 2&cA#f 

[0 0 3 3] CCT\ 7&&'t*T—\&. 
yXSt>-77 >f K l/VXt'fe S V 'J v F • -f^- 
V a v • UyXoj^ggfi«rffi^:-r 3 k £ fe fc. y U y 
F'^y 3 y« uyXfc«fct)*)fe5tifcif-A(0if 
-A")xxh^M^«o ay*— 
Xki74?^>rif-*E«u y y *y f • y 3 y • 
u^x^if^r^^^i/FUyXcoy*— 

[0 0 3 4] 7tf?JV—<omSTZtiiBl±m4<D&5 
=iy^-*-UvX<03taB«fc:EB-rsct^iRS 

05. HTJcSS'Ti'SJc, P3^« (0 5) feS^fcfc 
ra«Offlffl«iE*E (17) , &L<fcilS9fc:3SL;fc** 

T*tf6ns 0 wkpjwr (05) **^«pra©ffi« 

ffilE® (0 7) ti x iK^^tf-AO-fey^-gpeD^ft^ 
[0 0 3 5] ffi*B«iE««:T*^-rif-fcLTffli/^S» 

rasittJc^-r s a h <o*ss»c j; o mat? % & 

[0 0 3 6] CCT\ Sffl50^aWa-9--rXtC"3t^T£t 
Titter So B5»cfe^t*912 #7*^-9*- 
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WffiJ©P3©¥H3 0£ra, rt«OPgo^a3 1 *b. Bfl 
□SPO^g^rl £f S£, alifiO. 4fr£0. 5, b 

a^o. 15*^0. 3 scDwm-vmtfKffiiEtf&zn 

Z££frZft&Ll,\ m7lC7j<tRVl<Di§&lcl±, 3 3 
©¥g£:c ftZt cliO. 2fr£0. 4©^H*W* 
U\, m 9 tc^ L7c jSKSP 3 6 ZtmfKMl&lc-O^T 

3 714 0. 2i-X±0. 4J^"F©^H*WSLl/\ C 10 
ft?> ti QJKtt© X x -y yS©BTffife« t & o T t, ^S 

[0037] uTic^mnzmmTzmmmmc-?^ 
ikif/*> l < t,m#mmmmttmmmc®v s cttj; 

[0038] mmmmm%MmT&z>m-&ici£, m 
m/mvmmmm/ELmm/wa^-y y*mtz>WM. 
/Hoe? hz^-tzmmKEcommmmzmv&mz 

[0 0 3 9] jite^TtfHii^©^ (fE^Bi: Ltfi 
I/iafl tf -y h £ ft ti/&t>* h- 7 -y * > Vfr—'?*. 

[0040] «^^taiis{*©*& ces» turn 40 

«(*ffls»jB/» 1 mmfcm/imm/'mzwmvm/ 
mm/mm. mttiztcimimmftm/tmm/mz 

mumm/mm$m/m 1 wmtm/imM/mzw*. 

mm/m^mm/mm/m 2 ««»»/k»»/s* 

£ l < tt»f*«f»siM/Hf*«»»ui/» 1 wm/m/ 
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[004 1 ] 3fc«*KlE8UB*ffl^S»&fc:#SL 

»2SWI{*»«:«IB-e*Sfci6iS!it3Xh^«<T* 
So &*5fcLbD 5 "S, ftSmSlMil 5 

[0042] £A±<Dm&mmdmm#vmmmmmt 

cttWfiiiLit\ ctxZWa^-y K ^b-r/ttBSliu 

K y^-^EStt. :|5*5trtai/6»fiJe<-R 

[0 0 4 3] =&B©#£U B/P&iflCOl^Tl&BJ? 

t)K #£H^JP£Ci, JH£*©}fcjfcfi© 1 /ZOT, 3 
nmttit^S. J;D!fSL<l±5nmHi200nm 
JMT. 5 * L<tt5n mJ-^± 5 0 n m«TT'£ 

So 

[0 0 4 4] HttiSmSUBt LTtt, K^tL<t4^{t 

u< ttsgft«iRsi*s*tf ens. cneoastiw^ttfc 

ftnS^ISJBftcb'VX, *SlH±^iSE§©«ffi^gfML 

[0045] mimmi*mti,Ti±, mm. n&cm^ 

»WiCti. ZnS, S i Oz, Mbs/Unv. WtitTfr 
lis Si. Ge, AK Ti. Zr, T a*H©^JR 

o»{bifeosnK. si. a i i&E<Dmtm<onm, s 

i, Ti, Zr. H f ftZ<Dfflkty<ommRZf£tl£><D 

Wfcffiffitk IWcStlSC^^c, ZnS^Si 
[0 0 4 6] SfcWfc, *1 AftMfflOIR 



(8) 



WBB¥ 1 1 -3 5 3 4 



13 

[0 0 4 7] Slit#iOf^^2 0nmtt 

±, 2 0 0 n mttTT^S £ R«#»©««W3&ffi 

£<dhb#£i;3o y y ^ f • >rv— s/ 3 > . uvx% 

H fc: £ t> - 7 7 -f F«*fll 18 b Tf B»*fT 5 
[0 0 4 8] £fc Jt«8«»v^Jik:j:Sf3»BlO«««« 

[0 0 4 9] *WH©1B»i*:LTfcJ\ W^Wfflo*^ 

ms^te, mmmnwm ct e t e s b g 

^Sc^OT^So *3TcWlfflflD*&k:«ra«J*:. 
»ES»S (T b F e C o-&&*2) . fi^fk7tta^« 
S(TeSbG e tf#SrC*5 0 WlcfBSJf 

[0050] i9»o«*ffcEatefflv^siaauiofflriik 

ttfc«ft3Cfcfr5#SLl/\, Pd-Ge-S 
b-Te-^t Nb-Ge-Sb-Te^i N i — G 
e - S b - T e Ge-Sb-Te C o - G 

e - S b - T e I n - S b - T e A g - I 

n-Sb-Te^l ln-Se^m§ 0 » 
!HlOfBS^*SS^PrtBT*feSC:^^6P d-G e-S b 
— T e Nb-Ge-Sb-Te G e - S b 

-Te^l Co-Ge-Sb-Te^»!JSL 

l/^fOtSSo 50 
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[005 1]#lCPd-Ge-Sb-Te^ Nb- 
Ge-Sb-Te -&£fcj\ ?B*B$ffl^® < . frO*«0 

£>iB«*> ^*©»DigbWnrflg-e«o, c/n. «3**s 
* H col B§i#14 lcflto5£fcfr&cfcfr&#SLi\> 
[0 05 2] *«M<DfB»»e>»* £ LTfct> WfciRS 
*rSt>©T?iiftt^l 0—1 OOnmT^^o #iCfB 

1 0 nm«±4 0 nmfiTF. 1 0 nmW 

±3 0 nmWT£^£££tf$f3:LV\> 
[0 0 5 3] WJclB«»OffljSKWTIBOj|H«STasn 

[0 0 5 4] ffl^ES 
Mz ( S bxiei-x ) i-y-z ( G e 0.5 T e 0.5 ) y 
0. 3 5^x<0. 5 
0. 2<y<0. 5 
0.00 0 5^Z^0. 005 

[0 0 5 5] *S6MO*2«»f*jii:bTW:. 

<fcV\> m 2 <DR«*WB©JPS ti 5 n mftLt 8 0 n mJK 
T, cfc!)#£L<te5 nmfiU:> 3 0nmOT, ^^>tC 
tilOn mHi 3 0 n mOTT^S C £#fE»f#ttjb*& 

[0 0 5 6] *5SWOS»iBO»Ht LTte. )tE«tt 
3&tt5AK Au, Ag, Cu^MM 43<fct/C: 

mmtm* £<o&m\k^<Dm^t>m& l < , a 

K Au. Ag. Cu*H(OWSS*sp<O^M. tecfctfd 
ti^o^otyfe 5 0 n mJ^± 2 0 0 n mJi(TTfe ^ c 

[0057] mM<ommm<o^(omt tt«, a i 

tCSi. Mgs Cu. Pd, Ti. Hf, Zr, Ta, 
Cr N Nb, Mn^W^< t fc 1 aOjc^'&ItT 
5|g^F%«~F. 0. 5JK?%W±4nAfct><D> ^^1^ 
ti, AuCCr, Ag. Cu, Pd, Pt. Ni^HO 
^ft < ^ «> l »07BR*'&W"T? 2 0I?%«T 1 

Al^ijS»^5^!if$lK 
[0 0 5 8] Al^bm 
fi»^:<l^^e>> AUCTK Cr. Zr, H f Tb^S 
tfns^ft < 1 1> 1 «iX±O^M^:M+*e 5 M?%iXT 
0. 5Sf%H±»L, Pd^O. 0 5lf%^± 
0. 5« : F%WTilDAfc^tf»*Lt\ 
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[0 0 5 9] *JBHOltttLTii, aT^XStt. »B 

[0 0 6 0] 3S<Djp;*te\ 0. 0 0 3mm— 5 mm^ 
*ffl«7ftS, 0. 0 0 3mm*»m 

£ 0 Sfe5mmJSLhTtt«f*0««tf«<aSo io 
[0 0 6 1 ] $«)t7D 7 if ^Sf Sf^lC 

a, a«*rauMt*««/p« i o /* mjet-k 200^ 

wslk «SEffciBa«f*T?*n^ sis 

3&««-rs»Koj»SEJBia»^ 1 5 o°cj^±t$)^>ss 

8reiB«lt:ff*«ci:*»6»Sb^o c<0£?&Ji*Bit£ 
[0 0 6 2] Wk:*BSfti2»«(*0»&J«:tt % £BS£ 20 

[0 0 6 3] t^t)^, 7^^AI#tt^MT, S?5n 
mfi(± 5 0 n m«TO?S(*ifflJSSiJiB. H#Wt8UB<!: b 
5 n m«± 1 0 0 n mttT©«*Bfc*<DT»<£> 
2 0 n mfiLt 2 0 0 n mfiTF© ZnS^SiOzt 
**Ol^64SSl»«#i, f?10nm-3 
0 nmOfHii^ 1 0 nm— 3 0 nm^2|l* 30 
m, f?50nm~2 00 n mtOgSffl, Bffi©JI|B©ffl 

[0064] ^mivmmMfommtem^&ytmt 

[0 0 6 5] *»*c*SRBO*J»<ojgj«^riSJ*:oi^TR 
tc X; ^ * ffi* if o XSWWSja&k: * 0 * a . 

enfant*. «^««fia!o«Mo»&-c*ntf. x 40 
tr>3-httT»a*bfc«x «n«-e«ftrnaf<fc^^ 
*fc»#jT»«*«fiiPb^«^t-*c:fcfepr(ii-e* 

£ G *fc«B«B»#ttB5/-K 7Y^AtSSl^ 
[0 0 6 6] *^Oift(!D«|«H*T?«S*»#U--1f 
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[0 0 6 7] 

^^-h-r^X^Sffi±^R FX^y Affile 7;l/ 
riV^rxffi^jO. 2PaO*ftT^ B«# 
fcttttT, A 1 - H f - P d -&&<0R»)i*JP« 1 5 0 
nmJgfiEU ^^ICZnS^S i O2 (DU^Ml (S i Oz 

2 0mol%) 0$2gt*i4S?16nm, P d 
0.002 G eo.17 S bo. 27 Teo.56 (mo lit) ^ISii/B^r 

1 9 n m, ZnSi:Si02 <D*&£* ( S i O2 2 
Omo 1 %) ©KHW*J1*JP;£ 1 4 O nrru 7^e;i/:7 r 
X««*|fi*2 5ninMLm U-lfXteiDOl 

;^;l/Xf l/V (Rf-CH=CH 2 . Rf ;CeFi3 — C12 F25 ) £:X 

trva— #--pwwsi onm mmwmt^vyv* 

[0 0 6 8] (^SS#!l2) f$0. 0 7 5mm, til 
2 c m<D#y>f 3 Kffll7^;l/A±lCR FX/^y^ffiJc 

sime* a 1 - h f-pd^oE»i* 

1 2 0 nmMU ^^(cZnSilS i O2 

i(sio 2 2 omo 1 %) com2mm#mttmz 1 2 

n rru P d 0 .002 G e 0.17 S bo.27 T eo.56 (m o 1 
it) (Ommm^m^ 2 0 n rru Z n S £ S i O2 <DM& 

m ( s i 02 2 0 m o 1 %) (ommi^s^m^ 2 5 n 

rru 7^77X«Kf»ii»I^2 5 nmMb 

X^^^^ffiTJgjggb/fco C(07^;l/A^-7 
V^T*2 0 0°C*c 5#B*D!£U fESUf <0£ffi*Jia«{fc; 
2-tf?cf£, S«9W9U iai^/^7;^D7;^;i' 

X^l^y (Rf-CH=CH 2 , Rf;CeFi3 — C12 F25 ) ^rXtfVn 
-^-tlf^l Onm (WHRttxU^by- 
SO fc£*fru *«M<of2»«(**fNHb^o 
[0 06 9] (^SSfiW 3 ) ^jfefflf 1 OMEfltK»2: RMft 

cfc 9 7 * y ;i/R*#«BMfc«B ( S D 1 0 1 
fv* («0 8D fcSMJU JRn«fig«fc:J;5Wffcb 
T. mmo. 0 1 0mm«li«U BXB 
\C/^y)\/^rxnT)]/^)]/m^U> (Rf-CH=CH 2 , Rf;CeF 
13 -C12F25) J&XtfVn — Onm (K 

aisttx u 7V ^h'j -a) uijfi* b. *mi<Dmz 

[0 0 7 0] 

Btf»6ns*fc, x7 7 ^^-;l/FUvX^^^faiib 

[a 1 ] *¥m<Dmm%m<Dmi£mT*&z> 

CB 2 ] f£X08«4> U >XO«5SBT«* 
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[0059] *mn<Dmfat lt«. #^xg«. ssg 
mt&zm^zc t&T^&o #y*— f, 

[0 0 6 0] Sffi£>JP£&, 0. 0 0 3mm— 5 mm^ 
*fflWT«S 0 0. 0 0 3mm*iim fH^S^H^ 

£ 0 *fc5mmW±"C«41lt»0«*Wa<ftSo to 
[00 6 1] $fflft3t7a >y kf— ftH*fWr*«dfc 
l±, S*R#fEfttt*#"rS/PS 1 0 /x mfiLb, 2 00/i 
mJMTOttB 7 ^ ;l/ A L < ti F £rS« ^t^c^ 

fcjB^titf, WMb (isi&ffc) Hoftflfcf 

[0 0 6 2] ttfe^fma^O^lctiU fB»JB£ 20 
*fi8<. iSiiT->V^;l/lf-A • 9>f h^nJtg 

[0 0 6 3] f «OA««fr6JB.T, f?5n 
mJ^_t 5 0 n m«T<0*#a?»#JJl^ Hf*W»SM £ b 
Tf? 5 n mJU± 1 0 0 n mJ^T^^M^^tOTSP© 
JS£ 2 0 n m«± 2 0 0 n mJSCFO ZnS^S iOz^ 

0 n mOl2^/I^ 1 0 n m— 3 0 n mcDSI 2 MWfo so 
/l, J¥2 5 0 n m- 2 0 0 n mOEftfl, 

[oo6 4] *mn(omzBmb(Dmmcm^%jm£ 

[0 0 6 5] ««te*5W©#JBO***ttfco(r^TK 

wrso urn era. s«»o««««e*fcisi« 

[0 0 6 6] *^OfflO«|j«E*"e*S*»f*U— If 
— ^fcT-AX^U y*-. tttB^7* F^-f*— F\ 

BLVcn&€>yt»ntkvsmawk(onsE»moc d^d 
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[0 0 6 7] 

(ffe&SWll) JP? 0. 6 mm, til2cm(0#W- 

t;^- h f ^ x ^ii±ic r f 7 ^aia o , tjv 

dV^XJKjO. 2Pa^ffTT\ g«* 
fcttJlT?, A 1 - H f - P d«&<DK»JB*JPS 1 5 0 
nmMU ^^IcZnStS i OzOl^i (S i Oz 

2 0 m o 1 %) 2 Ra(t«*ff ^ 1 6 n rru P d 
0.002 G eo.i? S bo.27 Teo.56 (mo lib) OfSii/B^r 
JP2f 19nrrK ZnStSiOz ©ig'&tSj ( S i O2 2 
0 m o 1 %) (OmMWM^mtE l 4 0 n rru 7&]/7 r 
X«SIK2 5nmMia U-1f Jfcfc J; 5 CM 

;l/^;l/X^ (Rf-CH=CH 2 , Rf;CeFi3 — C12 F25 ) ^:X 

£ Z/ZJ ~-2--emmbi onm (BPStettxy^v* 

[0 0 6 8] (5I8E0IJ2) JP20. 0 7 5mm, |gl 
2 c m^^^ ;1/A±JCR FX/W*S=lC 

J;tK T;l/rf>^xjE±r0. 2Pa^ftTT% S1££: 
l^?^/cmiT\ A 1 - H f-Pd^g»M 
JP£ 1 2 0 nmJgJSEU SSiclZ n S t S i O 2 <0*&& 
ft (SiOz 2 0 m o 1 %) <D® 2 g§mWS£:JP£ 1 2 
n rru P do .002 G e 0.17 S bo 27 T e o.se (m o 1 
it) (OmUm^mZ 2 0 n rru ZnStSiOz <DMS 

ft ( s i 02 2 0 m o 1 %) (Dmrnfamzmz 2 5 n 
m. y^fryyxvijMmm<Dmm{*m%:2 5 nmMi 

X/^y^^T^bfCo C<D». L(D7^Vm-7 

v*r-2 0 ox:»c5»H*rt»u arao^ffi*tt«fb 

SMm^b. lgIlc^-7;^D7W;l/ 

X^U-^ (Rf-CH=CH 2 , Rf;C 6 Fi3 — C12 F25 ) ^rXtfVn 

-^-tlf*5i onm CBtJPJWSttxyyy^ hu- 

[0069] (^ssct3) ^ss^yi (ommmi^tmm 

tJ:D7>y ;l/^^»Hft«Bi (SD101 ± 0* 

T> JKiPO. 0 1 OmmOKIfill^L, 
lC/^7WD7;l/*;l/Xfl/y (Rf-CH=CH 2 , Rf;CeF 
is — C12F25) Mlfyn-^iffilOnin (n 

•wettxyyy* Fy-j£) i£jfc#u *«w©3ttc 

[0 0 7 0] 

[0ffi<offi#^^] 

[0 2 ] V£M<omi<D U VXO«3SHT* s 
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